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(54) NEGATIVE ELECTRODE AND BATTERY USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
electrode having excellent cycle property, and a battery 
using the electrode. 

SOLUTION: A positive electrode 12 and the negative 
electrode 14 are laid in layer via a separator 15 into 
which electrolyte is impregnated. The negative electrode 
1 4 has a negative electrode collector 1 4A, a negative 
active material layer 14B and an inorganic compound 
layer 14C. The negative electrode active material layer 
14B contains Si or its alloy and is formed by the gas 
phase method, liquid phase method or sintering method, 
and it is preferable that at least part of the interface 
with the negative electrode collector 14A is alloyed with 
the negative electrode collector 14A. The inorganic 
compound layer 14C has lithium ion conductivity and is 
formed opposing to the positive electrode 1 2 of the 
negative electrode active material layer 14B. Because of 
the inorganic compound layer 14C, the reaction between 
the electrolyte and the negative electrode active 

material layer 14B is restrained and excellent cycle property can be provided. 
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fij ffl IB -e h Z o 50 
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[ 0 0 3 5 1 

-r 5 „ 

[ 0 0 3 6 ] 

*:<D<Dlb, tfl * li, #114, l)lfKSr^gStfct/<u-^ l 5 *5 J: I^Ig 1 2 S:gff 

it, #ns*^yi 3 i^gfii i icf iixh, *^bSrA>u*s, :niao, Hi 

Id ^ L 1Z — ft M ffe tfM# b ix 5 o 
[ 0 0 3 7 ] 

4*. iift^iii i 4 c i*, mmm^iz. mwit&vom i 4 c<r>m&w®<»mm&*%i 10 

co #f ft 14 , -ftlftwE^it^CffoTt i< , M^-ScT^ir^miri t) =froTt> J: 

[ 0 0 3 8 ] 

z <d ~ftm,i&\±ft<v z. pt-fpffl-t-s. 

[ 0 0 3 9 ] 

r <D ~ #; « ftfc "C t± , 3EiS:ff 7 t, TEmi 2frb !) J»4 «^JSSr^U 
TASl 4K:!»ISJii. gtt^rff 5 t, « *. B\ # 1 4 y f * a 4 * >- a* ft ft U 
» «#*Srd'U-C:iE«12l;:ttjK£*t5. CD 4Cia»), ««?fSt 

AtSllIil 4Bt(OE(c;iiJiia^5. 20 
[ 0 0 4 0 ] 

S l 4 CiStJS J: 5 tLfeot, 0J £ f£, ®^^<t#@S^fCSi4Bi:cDKfS:3:}qj$!j 
-r^,^t^t?#> ^tuirit), ffi ix fc if -f ^ £ # 3 r: <!: # "<? £ 5 «, 

[ 0 0 4 1 ] 

, jmt^feii 4ci:, 7yjtD f-^-i., ^r^y^-^A, a^-fty^^A, ^-fty 
^^y^^A, ss^y^^A, ^r-r^y^^A, ^gsy^^A, j&gsy^^A, 
y ^ it y ^ ? a , u v^!) f !? a*3±u! •) ygED f 5*,<o'>4 

< t fc mZ&trX pir-rnii. *«Hb£-4feJI l 4CwStttt, a**>5V^B-ftyfii 
mt£¥*:fa±£-&Z>Zt&X-%Z>, ttt, V ^ @l I) & J* <D Mit * ^ & & ? \z i~ h tf 30 

[ O 0 4 2 ] 

* fc, Hftft-^fei 1 4 C©ff^4, 1 0 nmg5 ^m*litJltf, tiiiAig«l 
MSI 4 B £ cd £ 4 9 *H i" 3 - t * s # * i<9iiSVN^i^:S:»ecii:/5ST-$S. 

[ O 0 4 3 ] 

* «: » 5 r. t *s T- # 5 . 
[ O 0 4 4 ] 

[fg 2 

Ei2tt, *mw<o$s 2 <Dm&<ntef&K&z-ftmm<om&&ftM^xm-ri><DX'hz>o z 40 

IE^y-K2 l*Jit) t ftS!)-K2 2*5Sl»?^^e>^fcm@#lH]f*:3 05: 
7^/UAt»^iSitt4 OA, 40BOrt§Mri|XgL/ti><E>-C?fc?), /h §! -ffc , fi -fb *s 4 

[ O O 4 5 ] 

jE^y — K2 lfciVAffiP - K 2 2 li , ^^ai|t4 0 A, 4 0 B CD ft gB ^ h fl- SB I- [6] d> 
VN0IJ ^nilsl — * |S] K ^ Jx ^ *x 31 ft Six-rvs. jH«g y — K 2 l 33 4 y - K 2 2 14 , 

Mz.lt, 7;K=n, S3. = y^>rt'fc5VW4*^vu.x#£ , <&&JR»Wfc4 9^;h,-€ t ;h. 
flffiS $ ttT 33 9 , ^*x^ix»lK:|K£ fc I4SS B«t Stitv^, 
[ 0 0 4 6 ] 

^SSC^4 0 A, - 4 O Bli, M £ I4\ f^f n y7-f yUA, 7^ 5 = Af*5 J; iF^f !J if 50 
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TV^5„ fl-g§gl5*t 4 0 A , 4 0 B tt, Mx«> # !) ^ >- 7 ^ 3 0 

^^,<OftASrE*ih-r5fc*ro^*7^>'Uix4 1 ^#ASHtv^„ «|7>f;^4 lft. 
It y -K2 1 JoiV^i!) — K 2 2 fc** LT^*t£Sr ft 5 09 & ft\ tfy^c^u 

^ ^st flit l£ <fc Oi^J KTl'So 
[ 0 0 4 7 ] 

^ia«40A, 4 0BB, 13tLfc7^S?S* - h?-f A'Afcftitt. I©f 10 
5tSr*-t-57$^— h7-fyUA; tK y o \? v< *s t£ }£ a> ft 7 J J* $> Z> \t& w 
a iz i tj ffi j£ -T 5 J; 5 b x <b J; ^ . 

[ 0 0 4 8] 

El 3 ft , Bl2tr^Ufclt*i^[llf*:3 0(OI I I - I I I m\~ i Tcmffiffim* i> <D ~Q 
5 . m^^lslft 3 Oft, S«ffliE63 1 i: A® 3 2 t^r-fer/^- ? 3 3*5± fli«?ICJi 
345:^LtgIl 1 llsllttOffc!), *^^SB(i«rS^-r3 5l3j;i3«gi$nT 

[ 0 0 4 9] 

IE« 3 1 ft, dE^mSft 3 1 A©frffife5VNf4HitEffig^Il3 1 B # & It fcttfc** 
ISrtLtfc^ A® 3 2 ft, ^It§ft 3 2 Affljtli 5 ft ffi S K A «i S * ftJf 3 2 20 

b a? is ft h ntcffiig &m it ^ s . * fc, ^mm^inm 3 2 Bictt&ftft-g-toJis 2 c ^ 

^ft^ttTV^5„ IEiIt*3 1 A, £I&«Ii3 1B, ftSfi#3 2A, ^.Umm 
KJ132B, i^ft^^ll 3 2 C *5 J; tf-fe^' - * 3 3 <DWf&\±. %h 1 <*> £t % W » f§ t 1^ 

[ 0 0 5 0] 

S«?StS 3 4 ft;. tfc}$#lw*8?jg£r{£#£-frf;:^:b«$>S y /u ^ <D W.M IT K. <fc 5 «J*£ *v "C 
1^5. y^^W^SPMft. HI iSHw J: !) iStW ^"Vfe^^^5#btu5 i: 2fc t:: , #}#ftlJ:<fc 
t>«*<^»^fc5V>ftffiM{c43ftSS^nSr^ih-f--5ri:^-e#5<^T-»*bV> <> mif^ ( 
-t-*t>t»»ME*JJ:tf <ofl|/&ft, * l Hl*t/C**. 

[0051] 30 
ifct*fftft, W^ftS^^-*fi|SKcJ;»?«fig$tt-CV^-5. I»^fl-|sfi LtiJ, 09 *. If a y 
^ *1-d ft 5 * U 7 y <t If = y r > ^ ^ If b ix 5 o 

[ 0 0 5 2 ] 

w co - & H ?& ft , 09 ;t ft\ ft<Oi9lrUTS!it5:tiST?t5„ 
[ 0 0 5 3] 

J&l<D*lfc<©»ffl£ra«H::U-C» IE®3 1:|oJ:tfjl<&3 2-£rf£S!ILrc<7)*>, mm 3 

^- tf> <£> *>, JEmMmte 3 1 AO«Al:]Ett y - K 2 l Sr^SEfr £ >9 & «9 ft ft -5 £#K , A 
<«I * « ft 3 2AWSSgCI-A^y - K2 2Sr^^lc±>J^t)^ft5o 

[ 0 0 5 4 ] 40 
#CV^, t«S!3 4 $nfciE@3 1 t MM 3 2 3 3 5:^lT«i 

U^JI ft i: Lfc <D *> , <o«Jf ftSr^coft^-;* ft K^ls] It , ft fl-H SB K ftg r - ^ 3 5 
£rg**b-CSH#0ft3 0?:i^t5 o 

[ 0 0 5 5 ] 

ft ^ K , 09 x: tt\ £B # 4 0 A , 4 0B^raiC«®#|H]ft3 0?:^^iX^ v ft £ & *t 4 

oa, 4 o b <DftmMm±zmMmt£ mz. x •? &mz-£x&?^-r 5„ ^-w^t, je&ij-k 

21K± Xl^m J-K2 2 <!: ft S SB *t 4 OA, 4 0 B t O H ftig* 7 ^;^4 1 A 
-f- 5 « rtiti 9, ®2*3j;U5| a 3 lr ^ L ,^ : -^fl;^ d j* fi g-|- So 
[ 0 0 5 6 ] 

C <z> ~ &m?&ft, ft l cdHJS w^«§ i H L, R4R<B3&S$:fe* r £ # * 5. J|# so 
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£ # t? # 5 o 
[ 0 0 5 7 1 

[ 31 m m i 

[ 0 0 5 8 l 

(HJS0lJl-l~l-5) 
[ 0 0 5 9 ] 

$f « JE}ff¥^ftS R a 1 . 5 # m©lMI±5/j;5f^2 0)imOASi8*l 4 
Li 3 P0 4 ) J: 9 44 4CS:»)«t, A«14ftff»Ufc. toB 

» tttt-fb-d-MJI 1 4 c <o J? , mi&m 1 - 1 ~ 1 - K;*Lfci5cfftStfc 

. tbilfeAi 1 4 SrX P S (X-ray Photoelectron Spectr 
oscopy;X^^«^^5ti*)*5j;^AES( Auger Electron S 
pe c t r o s copy ; * - i? W>=f- St C ± 5 ^Iff Lfc i: ; 5 « JI®g$>fCJf 1 20 

4 B # , ;ft j£ * « tfc 1 4Ai©SIW>4< it — §i5lw*3V>-CAS*ffifrl 4Ai^^ft 

[ 0 0 6 0 ] 

T? » fl~3£ # ix 7" 1 3Wt*gl5J-A®14*Jj; tf J?^ 2 5 /jmOiKy U^SS CD -k 

A?U-*15£)l«#:ffl/fL. ^SS^aALT, Atf 1 4»*f«iU, 1 m m CD & 

JSy^^-^^trAixfc^lgtellSrS-frTTJ^L-*. Si S 2 0 m m , US 1. 6 m m CD =■ 
v-M-fe/i'Srf^ML.fco m 8? tt: , if i/>*-!l?^-h4 0fi%ii'if/i'*-*^ 

-K6 0fra%«kSril-&b7t^gHc, y^^A^T?fo5LiPF 6 & 1 . Omol/d 
m 3 J; 5 t>cD£ffl Wc 0 

[ 0 0 6 1 ] 30 

[* i ] 
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Pa 

! ( At m) 






10 t^Atfe 






J?^- (nm) 


(%) 


mm<i i-i 


1.5 


si mm 


Li 3 P0 4 


10 


71 


mM&i 1-2 


1.5 


Si 


Li 3 P0 4 


50 


81 


mmm 1-3 


1.5 


si mm 


Li 3 P0 4 


500 


92 


1101 1-4 


1.5 


Si^^ 


Li 3 P0 4 


3000 


83 


mmm 1-5 


1.5 


si mm 


Li 3 P0 4 


5000 


72 




1.5 






0 


70 



[ 0 0 6 2 ] 

1%bti1zM J6 1 - 1 — 1 - 5 ©a-Y ySt;H:o^t, ftSfc^ffcfiSrfTV*-,. i'oiJ-^? 
S fii*#¥ «r # *6 fc„ -tO^, 3fe « , ImA/cm 2 tlt$t'> <t?&fi;JEE 

# 0 V ICjg-t 5 4 -Cfif o fc<D t> , 0 V©^lffitiISK*5 0. OlmA/cm 2 tC M 
Si" 5 * T-frV^ Stmti . ImA/cra 2 <£> 5£ ® SfE 2& S t? % ?& « E t* 2 . 0 Vl:it5 

■itffofe, /«c*j s iotO/i'«i«$ii > *3iaifca;^*{c*ri-sioi>--i'^yi-s 
rojfcm^swJt*. i-#fc>*> (i ot^^/mostgi) / (iDiiiifemss) xioo 
£ u x nc m l it „ » & tt-fc in m * m. i t * >. 

[ 0 0 6 3 1 

1-1-1-5 ^> ttm&l l Ht, astute #i € Sr U ft v> 

tettHJStfiJ 1 - 1~ 1 - 5 t IrHHIw L-t^-fvM-fcA'SrfESUL.fco Jttfcfll 1 Wn^yit 
^t:o^tt, 1 -1—1-5 i: Lt, *Jk«tt* Sr«V*.-l- 0 * 

[ 0 0 6 4 ] 

*li»5>»*« t5K, $8«Hb-£-«3Ji 1 4Ci»«tfc*iWl -1-1-511, 
*j»»ofcJt«« l fcfc^Til^**lft#*;is#fe;h,fc. l^iSCaj l - l - l - 5 a> 

# /4» 5 £ 9 Ul , llft^^ll 4C©f ^.jil 0 nmg 5 0 0 O nm ( 5 n m ) * t» W H 
0U 1 - 2 - 1 - 4 TMi ^ <0 $ * ;JS * # ;5> o » K # L "IT , tl^-fb^-^Sl 4 C <£> Jf ^ /$* 

1 0 n mnmrnW l - l , *i <fctf*i#Hfc 1 4C (Off^S 5 ^m(D^t(!IJl-5fll 
» ^ C»^)*^/Jx$ ^o/c. 1 OnmWTt'll»t#'T 1 *SffiMI14Bit 

4<Dffifei:A5^^ : LT^* bfcfcfei^^^tt. 5 M m « _k T- I* « 18 © # S$ §C g 1 

;i hit 5. 
[ 0 0 6 5 ] 

i-'tfc*., Afiiffi^fTJf 1 4 BKM^te-S-feS 1 4 CZBtfLTZ J: 5 t--rtt« x f-W ^/u 
£ ft _h $ -fr -5 r t tJ5 T? # x ^<5f 1 0 nmg5 ^ m*i, Ilc[i5 0 nraEt±3 

[ 0 0 6 6 ] 

( JH J& #J 2 - 1-2-4) 
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^2IC^b3t|f^¥*&!a$R a £ * -t" 51^ 2 0 /xm«AMftSfls:i 4 AiSrffi^fcr i Sr 

=> -T >- S -tr yule o ^ T t> , 2i;6£Wl-l~l-5t|l3#KbT3£;6&®f*IS3rtTVV l Of 
J'/i'if il!l$5r*ftfc. * <Dte%:*MMM 1 - 3 $> £ TJ it®tm l <D m & b & 2 

SJoit5AESlCi>?^tffbfci:r^>, ^ggftSf 1 4 B^, Alfttftl 4At®|f 
S<0'> ft < 4 t-»Ki3V^tAi*t#l 4At^4ftltV^It*ilg^fc. 

[ 0 0 6 7 ] 

1^2 ] 

10 





Ra 
(/x m) 


MUM 




io 

(%) 






W-Zh (nra) 


HJfe^ 2-1 


0.05 


Si 


Li 3 P0 4 


500 


80 


^Mffl 2-2 


0.1 




Li 3 P0 4 


500 


88 


HJSM 2-3 


0.5 




Li 3 P0 4 


500 


90 


H2fe0IJ 1-3 


1.5 


si mm 


Li 3 P0 4 


500 


92 


HJfeM 2-4 


2.5 


Si ^£^r 


Li 3 PQ 4 


500 


91 


JtfeW 1 


1.5 


Sifl* 




0 | 


70 



[ 0 0 6 8 ] 30 

$2^t^!J»5i5C, 4A©If¥^ftJRa#0. 1 fl mKJ:©Stfi| 

2-2—2-4, 1 - 3li, m&mftmtf 8 8 % £t± b , f*?^a$R a «5 0. 0 5 /i 
mO«*W2 - 1 0 8 0%iJfc'<t*S<ft±UTV^. * , I*?^I$RaAS 

O. 1 ^m«l©AgIt*l 4 Alrl^SJ: If -f * # tt & * * < fa ± £ 

[ 0 0 6 9 ] 

(i!W3 - 1 ~3 - 5) 
31 J£ 0iJ 1 - 1~1 - 5 4 Ai:i^l:i ^3/,m» 

A^fs^scJi i 4B5r^^bfc«o-fr>, m**s i f^*jv^-c2 oott-i o mm^mmv 
fc„ ^ <d<t? , -Mm?s®>nm i 4 Bizt&tttomn&mmmi- £ <o ? -yitv ^ <? (l i f 40 

) ±D45*Ht^^ll4C b, Ail 4^ffUtt. ffi«<fk£-ftj| 1 

4 C <D m&n, H JS M 3 — 1 ~ 3 - 5 ft 3 l^/T Lfci 5 l£ gHfc £ it /!: . H i£ #| 3 - 1 — 
3 - 5 ;ft ® 1 4ICOV^Tt, !6Jfe0iJl-l~l-5tlRiaiCLTXPS*3±^AEStr 

i^lflfci:?). ASSftUHBi:, Aittfti4Aic#S©'>4<i«,- 
^tSr^#. f4,l±mfeMl-l~i-5i:|^#lc:b-C3^>-M-fe/wSr^Kb3t„ $ fc , H 

mm 3-1-3-5 \ztt-r z itmm 3 t l.x , mm it -k m m * m& l * v> r. t & $ , «i 

(3 H J£ 3 - 1-3 - 5 tl^«lfCbT="1'>'Sir/l'^^JliL.3t <> ^JSM 3 — 1-3-5*3 

<tu ? jtt5?M3o=''i'>'S-fe^^o^Tt>> ^ife^ji - i ~i - 5 t mm\c b x ittkmu®. 

Sr^V^ 1 O if -f i7 ®mm&m £ * «> fc„ <o 3 IZTjk-T* 50 



(13) 
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[ 0 0 7 0 ] 
1*3] 





Ra 
m) 




«Hftfc*4M 


1U T4yMx 






(nm) 


(%) 


MM&l 3-1 


1.5 


Sn 


LiF 


10 


73 




1.5 


Sn gtdfe 


LiF 


50 


80 


l^ffi^ll 3-3 


1 5 


oil Six, jJz. 


LiF 


500 


OU 


3-4 


1.5 


Sn@?^ 


LiF 


3000 


77 


HJS^J 3-5 


1.5 


Sn gg& 


LiF 


5000 


73 




1.5 


Sn 




0 


71 



[ 0 0 7 1 ] 

*3^?5^a>5j;5i; s mmm 3 - 1 ~ 3 - 5 tc <^ t hnmm 1 - 1 ~ 1 - 5 tmm<D 
mm& a> H ^ « «nt -s- 4&> « 1 4 c « j& # i&c j; e> -r ; ^ig^si 1 4 

b KLMmfc&Vsm 1 4 c Sr^fiKi- S i b % J 9 ^^tt * ±. £ it z z k ft x- 2 

, tCf^ll OnmSSfim*!, ICIi 5 0 n m«i 3 ^ mKTi tivtf ( £ 9 iSi V> 

[ 0 0 7 2 ] 

(*«i«4) 

y/v-^rom^® Sr.ffl El2*5J:T^I2|3»r^bfc^^SrWr5n2icm?t&Srf^SJLfc <1 io 

X, r r. X liH-2 *3 J;U<0 3 S:#fla b , d # -!§- & ffl T ft m T Z . • 

[ 0 0 7 3 ] 

*-f, jEM«^ftT-fe3¥^feS5/*mO=^VUh^y^^A (L i CoO a ) <D®M 
k. m.nttX-&>Z*—?$l'-7 : 7y?k* s*4fjr— >J 7 >y<k¥- <J 7*1/ = 

n : *-#y^7?^ : :K J 7 y ft ^ = D f ^ = 9 2 : 3 : 5 <D ft * tfc T? 

*3 0 Mm07^S = ^AJ;!)/j:5EIIHt:3 1 A tit tt ISijU-fr, AD £E "T 5 ^ i: 
fc J; 9 jE4i§?£#>f€Ji 3 1 B «3 1 £f£S£ Ufc„ 

[ 0 0 7 4 ] 

gflj^i^fi $ R a ri* 1 . 5)im»ti®Si 5 4 51 *2 0 (imWAi*t*3 2 

^8ALTAffi^fl^7 J> - t iiiS:Ag*It3 2AK^:ftiLfS;i&;*-tirAnl£Lj'ctf> 
*>. I^#i^Tl:teV^3 5 Ottl 2B#ra!&MS£rfT5^,tKi9&3i&L, 
SfJi 3 2 B £M L ^ <£> <Z> *> . St^^f^tbT. (Ar) ^ MS (N 2 ) 

k <Dm-&# ;* £: ffl V^, * — FHtD^illf nS:ffl^tRF^/<y?Sl: 

Algftfi3 2Bii;> yy^yf ^At^iyf ?Arotft«i (lipon 

) tJr^tfiSft^^l3 2CS:5 0 0 nmrof^fl^l, ft1S3 2Srf^MLfc 0 
[ 0 0 7 5 ] 



(14) 
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IE^3 1*5J;t^Affi3 2<Sr^SIJbfc(0'fc,. i ^ u v # — — h 4 2 . 5 11%^ 7*n 
l?l/y*-#^-h42. 5 SC S % £ , y^£Ai£-C-;fe5LiPF 6 1 5ft%H>b 

•J^^l 0Si%t, JS # <o t? fe 5 v 5 ^ A* * — — h6 0 1C S % i £ 

LTiS8?£-t2:*:fit[fEft*gj(£&:iE®3 1 *5 <fc tfft *S 3 2<7?^n ; etH-^*b, flUS "C 8 B# ffi 
KtfC^y f ^*-**-F**«**5wi:KJ:!), IE ® 3 l*3iU!Al3 2 <D 
JrKSftSflJI 3 4 SrMLfc. 
[ 0 0 7 6 ] 

#C^-C, iEg3 1 t^i3 2 t^rffittl^^it, £tt3 l fc jE« J - K 2 1 Srft 9 (tit 5 
ftlsI3 2lcft@>;-K2 2<£:&>?f+t7*:. ^«©* >> €«fl 3 4 Mj*£ixfc 
jE® 3 1 & ft ffi 3 2 tSraittfl^t r.©««#«r*l§l-f-5wi:fc:.fc «9 ^® ^ S 
ft: 3 0 Sr^^bfc. 
[ 0 0 7 7 ] 

r. <D El 3 O £ v TA' 5 7 5 V ~7 -< >V J* ± 9 * -5 tVmUW 4 0 A, 4 

ft *i U — K 2 2t^gS8t(40A, 4 0 B t ©raCISIJ: 9 )5:5ff7>f^A4 1l:jf 
A _k l~ ± <J , E12*3±t) { EI3tc^Lfc~^mj1k$r#fcc 

[ 0 0 7 8 ] 

*ftf^o ^WlK 2mA/cm 2 «tt&«E^4. 2 V lr * 

5*-C : ffofc»'t)> 4. 2VCD^®1ET?®S!E«*/J S 0. 0 2mA/cm 2 U: M S 1" 5 & 
-C*TW JfcUfi* 2mA/cm 2 W £ M WL % « T? M 1& M S. & 2 . 5 V \Z ig -f 5 * T* fx o 
fc. ft *3 > a5*«rfr5»fc:H:» ^i6tl-»»- *:IE1®3 l *s J: V ft « 3 2 <£> ft Jfc ® ^ 
*^S<5V>T^l£iro35ST?roft^fiIffl^Sr9 0%tSlU &«!J^*Atf5;ffffcliLft^.k 

5icufc„ 3 o f--f 9 tv&®m.m.nmtt.. ®m%Ln.m-m.\z%i-r z o j^n <otkw.m- 
iroitf, (3 0-^-f^^goiSrs^*) / ( *n 0 £fc * s ) xiootLts? 

[ 0 0 7 9 ] 
[* 4 1 









30 f Wfrfe 

(%> 




(run) 




Siffig 


Li 3 P0 4 +LiPON 


500 


92 


JttfcM 4-1 






0 


81 


JfctSM&l 4-2 




Li 3 P0 4 +LiPON 


500 


21 








0 


33 



[ 0 0 8 0 ] 

«4 * bT-*«»«rf£« bfc. 2gS£0iJ 4 *fc & #J 4 - 2 , 4-3i 

*Lfci9i:^xfc:t«:»t> tt * * 094 w * k b r - * * » «: fe« i, fc . 

„ ft^ffi^SCJI tt. ASffii«t-ji>5¥^tSl jmi©^^^©*? OStaSB i , ft US 
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nt. /< ^ ^ y - x- & z * $ ? * it - v ^ 1 o m mi® t z m-s l. . ztizmmm 1 - 

1-1-54 |r)-<D bf£#£-£*Di£-r5 <fc <? Bl&Vti 0 Jfctfctt 4 

- i.~ 4 - 3 w - 3ct?ticov^ t> . ^ifiCT 4 t mm\z isX ftwcnumzn 3ot^ 

>/i-^$*Si^^Sr**fc 0 * t> * 4 to * T i" . ft *5 . HM4ffl*S2 2 

toV^tt, HlHl-l~l-15i mm tUTXP SJJitfAE Sf::J;9##fbfc<!: 

- ^> % Affi?5fefi3 2B«5, jiMsm#3 2Afc<D#ffi<D'>/£<£t>-gfiK:fc^TA& 
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